The article aims at finding ways to intensify the innovation activity of the Ukrainian economy, determine the role of university education in the formation and development of innovation infrastructure. It is substantiated that science and education are a reliable segment for the diffusion of innovations. The best practices of Ukrainian universities on the commercialization of innovative developments and technology transfer in the domestic and foreign markets are presented. The article analyzes the main indicators of the development of innovation activity in Ukraine as well as the dynamics of the development of university education. Particular attention is paid to the role of state classical universities in maintaining innovation development of the state and its regions. It is determined that in modern conditions, universities become integrators, participants, intermediaries, catalysts of communications and cooperation of educational and scientific structures with production, cultural institutions and regional authorities. It was investigated that on the basis of universities, 20 scientific parks have been created and are successfully functioning in Ukraine. The present innovative educational and production cluster of public-private partnership is presented. The scheme of management of it is offered. The results of calculating the multiplicative effect from the development of innovation infrastructure, which will be created as a result of the functioning of the educational-production cluster, are presented. The effectiveness of its influence on the development of the region's economy is proved.
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Introduction
The dynamics of life in the modern world explains the special interest of society in innovation and innovation activity. The practical application of new ideas in the form of new goods and technology has become a powerful driving force for economic and social development. Innovative activity has led humanity to a new, higher degree of development. This, in turn, intensified the processes of globalization of society, led to rapid changes in technology, as well as the constant search for new approaches to management by business entities. For Ukraine, that aims to continue integrating into the world economic space, but in recent years has largely lost its scientific and innovative potential, activation of innovation activity is of particular importance. Fulfillment of innovative potential involves complex modernization of the national economy. Achieving this goal is possible through the mutual integration of such socioeconomic links as "science-education-production". This kind of cooperation will make it possible to generate ideas, produce products and provide services that will be competitive on the world market. Such an economic necessity requires institutional transformation of the domestic economy, in particular through the creation and efficient functioning of the innovation network -the innovation infrastructure. The beginning of functioning of this network is associated with the construction of its segments: special economic zones, priority development areas, technology parks, business incubators and other structures.
The importance of the innovation infrastructure development is driven by structural transformations in the state's economy; the need for new knowledge and technologies; the necessity to preserve and develop the scientific and technical potential and innovative entrepreneurship, preventing the leakage of intellectual property and scientific personnel abroad, increasing the effectiveness of scientific activity; solving problems with creating new jobs; formation of the market of innovations. The development of the innovation network in Ukraine is largely determined by the role and place of education, namely universities. They are able not only to generate new ideas and implement them, but also to act as organizers of innovation infrastructure. In modern conditions, universities must become integrators, actors, intermediaries, catalysts of communication and cooperation of educational and scientific structures with production, cultural institutions, and regional authorities. All this indicates that the educational, scientific and entrepreneurial activity of universities and a comprehensive approach to its improvement are the potential of innovation activity in Ukraine.
Literature review
The issues of the development of innovation infrastructure are considered in the studies of both domestic and foreign authors. The researches of Ukrainian economists in recent years substantiate the conclusion that the level of development of innovation infrastructure is insufficient (Tyuha & Kuznetsova, 2015; Andreyev, 2018; Melnichenko, 2018; Dovgal et al., 2017) . The problem of innovation development is relevant for countries with different levels of economic development. In particular, a scientist from Myanmar links innovation development with innovation and research skills (Sinha, 2018) . Scientists from Serbia believe that in the world there was a reorientation of key aspects of economic development (Katić et al., 2016) . It has been shown that resources, eco-efficiency and innovation have become key elements for achieving national goals. Education is considered the strategic resource in achieving goals. Strong evidence that knowledge should integrate innovation is labor (Guo et al., 2019) , in which the authors, after analyzing data from 295 entrepreneurs and top managers in Chinese high-tech new businesses, found that both the coherent integration of knowledge and the system integration of knowledge have a positive effect on high-tech productivity and innovation activity. The study of the impact of various indicators related to knowledge economy on the country's competitiveness in the European Union (EU) became the subject of a study by Dima et al. (2018) . It was determined that the development of EU policies on learning opportunities throughout the life of the European workforce and focusing on research and development can significantly contribute to the competitiveness of EU Member States. Scientists from Latvia (Bikse et al., 2018) conducted research on the creation of innovative enterprises. They also considered the implementation of startups and linked the concept of startup with business incubation, indicating the prospects for the development of innovation infrastructure in the country. Mousavi et al. (2013) emphasized the importance of cooperation between the state, industry and the university. The authors argue that cooperation encourages the development of new technologies in all sectors of the economy and various firms, as well as contributes to the development of information infrastructure. Poszytek and Jezowski (2018) argue that in a world driven by innovation, collaboration between academia and business is a prerequisite for sustainable economic growth. The authors propose a methodology for calculating the activity index of higher education and business, which includes a set of indicators that determines how universities in different countries cooperate with industry and business. Russian scientists devoted their researches to cooperation of universities with high-tech enterprises (Fomina & Makolski, 2017) .
The cooperation is emphasized by Nosova et al. (2018) and it is believed that cooperation repeatedly multiplies the productivity of existing factors of production and serves as the main mechanism for balancing the economy. Under these conditions it is expedient to form an innovative territorial cluster, which will promote the development of both innovative entrepreneurship and the successful implementation of joint initiatives. Ivanov and Tyshchenko (2015) prove the urgency of the development of public-private partnership, which can become the institute of accelerated innovation development of the economy through the division of the state (public sector) and the multiplier effect of business (private sector). Marozau et al. (2016) focused on the potential of universities. They proved that the innovative development of countries and regions is based on the knowledge provided by education. The capital created by universities is a major factor in economic development. The readiness of education for change, as well as the problems of management are emphasized in the study by Turginbayeva et al. (2018) . Scientists argue that different educational processes take place in education: new types of educational institutions are created; educational institutions become independent not only financially but also educationally, which also contributes to the use of the potential of innovation activity. Guerrero et al. (2015) argue that the university acts as a transmission channel that promotes economic and social development through its numerous missions in teaching, research and entrepreneurship.
The scope of the implementation of innovations largely depends on the resource provision of education. The presence of such problems was witnessed by the work of Drape et al. (2016) and Kinash (2015) The article aims at finding ways to intensify the innovation activity of the Ukrainian economy, determine the role of university education in the formation and development of innovation infrastructure.
Results and discussion
Innovation activity determines the economic growth of each state. The drivers of innovation processes are business and education. Let us consider the main indicators of innovation development in Ukraine. For the period 2008-2017, we observe heterogeneous tendencies. Research evidence suggests that at the beginning of 2018, 963 organizations carried out research and development in Ukraine, which is 30% less (Table 1) . Source: compiled on the basis of the Official Site of the State Statistics Service of Ukraine.
The main sources of financing for innovation activity are the state budget and the funds of investors. It should be noted that 2015-2016 were unfavorable in terms of attracting foreign investors. In our study, we focus on the important role of education in the implementation of innovation. We investigated the role of higher education institutions in the development of innovation activities, which consists of:
-generation of intellectual property objects; -formation of innovation infrastructure; -establishing of small, high-tech enterprises at educational institutions; -training for research and innovation activities and infrastructure; -formation of innovation culture in the business environment.
It is also important that education is the connecting link in the system "science -education -production". Let us consider the main indicators and trends of the development of education in Ukraine during 2011-2018 (Table 2) . Materials of research indicate that during the studied period, in Ukraine, according to all selected indicators, we see declining tendencies. In particular, the number of universities, academies and institutes decreased by 18.3%; number of students decreased by 22.3%; number of postgraduates decreased by 33.2%; number of doctoral students decreased by 29.8%. The scientific and innovation activity of universities is carried out on the following principles: unity of educational, scientific, innovation processes and connection with the economy and social sphere of the region and the state as a whole; availability of an effective system of management of innovation processes; integration with institutions of education and science, industrial complex; involvement of teachers, staff, graduate students, and students in the innovation process. Under such circumstances, university science in Ukraine is able to maximize innovative results which are important for all the spheres of life in the country. In this context, with the support of the Ministry of Education and Science of Ukraine, the catalog "Innovative developments of universities and scientific institutions" was presented. Innovative developments mean the results of scientific and research work or independent initiative researches in the form of newly created and (or) improved competitive technologies, products or services, which significantly improve the structure and quality of production and (or) social sphere, and which are protected as an object of intellectual property rights, or are implemented through a licensed agreement as know-how (Strika & Ilchenko, 2017) . In our opinion, information about the experience of universities in the commercialization of innovative developments and technology transfer on the domestic and foreign markets is interesting. In the national university environment, urban infrastructure for innovation support is formed, which includes business incubators, technology parks, business support funds, information and advisory agencies, business accelerators and start-up schools (Fig. 1) . Fig. 1 . Innovation educational and production cluster of public-private partnership Source: proposed by the authors It supports startup projects at the initial stages, including providing jobs, initial investment, technical expertise, coaching services, mentoring, and the ability to join the ecosystem -friendly community, united by common interests. This allows to create favorable environment for startups which combine different industries, to provide success of the first companies, which will be able to involve new members. Innovation performance in universities is an integral part of educational performance and is aimed at the creation and introduction of new competitive technologies, equipment, materials, etc. to provide innovative development of the society, trainings of innovative specialists. Research and innovation performance in universities is multifaceted and is considered from the point of view of ensuring high quality of training those who want to obtain higher education, as permanent source of updating the education and obtaining new scientific knowledge, as well as developing new technologies, samples of new products in order to accelerate the development, production and implementation of modern high-tech products, technology transfer on the domestic and foreign markets. The greatest achievements has the innovative ecosystem Sikorsky Challenge of Kiev Polytechnic Institute. Historically, the first scientific park was created here. The purpose of its performance was the implementation of measures concerning the intensification processes of the development, production and introduction of scientific and competitive products on the domestic and foreign markets. In fact, this university initiated the organization of innovation performance in higher educational establishments on the basis of the combination of interests of all its participants, namely: the education, science, government and business. The experience of this university was used in the adoption of the Law of Ukraine ("About Scientific Parks", 2012), and afterwards similar parks were created in 20 other Ukrainian universities. The sphere of innovation and communication technologies is the most widespread activity of scientific parks (13%).
Science parks play an important role in the socio-economic development of the country, in particular: increase employment and share of highly skilled personnel; provide high economic efficiency and profitability of high-tech enterprises; promote economic growth of the backward regions and the development of scientific and technological agglomerations; distribute new technologies; reorganize production and management processes through informatization and computerization. The innovative ecosystem Sikorsky Challenge is designed to select, involve and educate creative people to develop their own business, to help the participants find investors and promote startups. The priority directions of the innovative ecosystem "Sikorsky Challenge" are as follows:
 involving and selecting creative people, who want to be engaged in innovative entrepreneurship, -inventors, scientists, postgraduates and university students, research institutes, as well as business representatives;  teaching the selected participants innovative entrepreneurship, motivating them to form their own technological ideas; growing business ideas, assisting participants in developing projects and creating prototypes of business products;  searching for the investors / business angels to invest in promising projects (first and second round of investments);  selecting the best start-up projects with the participation of trainers, experts of funds, investors, business angels; organizing and conducting the innovative business project competition during the fest "Sikorsky Challenge";  helping participants -authors of the ideas to "tighten up" selected start-up projects with interested investors;  participating in starting and launching startup companies;  assisting and supporting intellectual property rights protection (registration of copyrights, patents, licenses);  providing legal, organizational, accounting support of the start-up company up to the second round of investments; -assisting in launching the startup company to the international level.
The research of the organization of innovation performance in certain universities indicates shows that startups regularly involve investments from the local and global investors. According to the Ukrainian Association of Venture Capital and Direct Investments (UAIB), in Ukraine there are about 3000 startups, in which 34 venture funds agree to invest (Analytical review of the market of collective investment institutions in Ukraine, 2017) . State classical universities play special role in the innovation development of the state and its regions. They carry out the mission of uniting professional education, science and culture of the region. Classical university, located in the center of the unified educational space of the region, is the most important social informal institution which can initiate the formation of the innovation infrastructure of the region and influence development of the economy. Institutional "informality" is an integral component of any society, and it forms a subsystem of informal institutions. However, it can be of different forms and can have different consequences from the standpoint of influence on formal institutions, economic behavior and economic performance of various subjects (Douglas, 1997) . Such informal institute can provide harmony and compromise in the interactions among the state and municipal authorities, scientific institutions, educational centers of universities, financial institutions, business incubators, venture funds, consulting firms, associations of entrepreneurs. For innovative development of the regions (we chose Ivano-Frankivsk, Dnipropetrovsk, Kyiv and Kharkiv regions), it is advisable to use cluster approach, which means the introduction of the informal interaction, partnership, cooperation, dialogue among the interested subjects. This approach coincides with the notion of the effective cluster policy of Andersson et al. (2004) , who considers it to be an "umbrella brand" for the unification of the traditional development directions during the choice of the common strategic development vector. On this basis, we note that an innovative educational-production cluster (Fig. 1) began to operate in Ukraine, which was developed in an effective form of public-private partnership as a multilateral treaty union of business entities without pooling of deposits, namely: state authorities, educational establishments and scientific institutions, professional organizations, financial institutions and private entrepreneurial structures, in which conditions are created to stimulate educational, scientific, innovative, financial and economic activity, the exchange of knowledge and experience, and the promotion of the efficient transfer of technologies and information through joint opportunities, the expansion of professional competences in accordance with the didactic, technological and mental aspects. Materials of research indicate the existence of difficulties in its management. We have proposed a scheme for managing an innovative educational and production cluster (IEPC) with the indication of the functions assigned to each unit of the structure, presented in Fig. 2 . It demonstrates an ordered set of interconnected elements that are interrelated in a stable relationship that ensures their operation and development. The elements of the structure are: the investment committee of the innovative education and production cluster, which consists of venture capital investors, supervisory board, asset management company. Relationships among them are maintained through the communication, due to which management process takes place. This process consists of information flows and management decision making, tasks and functions are divided among them, as well as management rights, and the responsibility for their implementation. Consequently, management structure can be researched as the interaction and distribution process of management performance, within which management process takes place, which is aimed at solving current problems in accordance with certain purposes.
The organizational structure of management can be changed under the influence of internal and external environment factors. To estimate the effectiveness of functioning of the suggested cluster, the indicators which reflect urban structure of managing the innovative educational and production cluster, were arranged. Five indicators were chosen which particularly show the effectiveness of hierarchical and functional constituents of management structure as one of the stages of the analysis of the innovative educational and production cluster venture performance. 
where Rfc -the cost factor for the management decisions of the IEPC infrastructure; Cmd -total administrative and managerial costs of the IEPC infrastructure; С -total cost of the IEPC infrastructure activity. 
where Rfi -IEPC infrastructure managerial validity ratio; Iz -the volume of the analyzed information for making managerial decisions in %; Id -the required amount of information for making managerial decisions in % of the total amount of information.
where Rte -compliance ratio of IEPC infrastructure solutions that promote venture capital investment in the region's economy; Zl -the number of decisions taken by the IEPC infrastructure managerial staff, which facilitate the attraction of venture investments in the region's economy; Ze -the number of decisions taken that do not contribute to the attraction of venture investments in the region's economy, units. Z -total number of decisions taken.
where Rr -risk factor for IEPC infrastructure managerial decisions; Pr -probability of occurrence of risk while making and implementation of management decision, share; Or -amount of possible expenses as a result of the adoption and implementation of the management decision, thousand UAH; Rv -costs for the formation of methods for reducing the level of risk, thousand UAH. On the basis of the received calculations, an integral indicator of the efficiency of the innovation educational and production cluster functioning was determined (Table 3) . Source: calculated by the authors on the basis of (Venture financing, 2017).
The next step is to calculate the multiplier effect of infrastructure development and to prove the effectiveness of its impact on the development of regional economy. The mechanism of the innovation multiplier is based on the fact that an additional change in investments in the innovations of some business units becomes the income of other economic entities, received as payment for innovative goods and services. This income takes part in many transformations and is gradually reduced by the amount of savings and is given as a payment for consumer expenses to another entity of the innovation economy, etc. (Venture financing, 2017). Thus, the more the inclination to invest in innovations is, the greater the multiplier effect. The mechanism of the innovation multiplier of the region is based on the increase of the material reward for workers (average wages). Accordingly, the initial increase in investment costs generates chain reaction of the increase in regional income and its consumer expectations and, as a result, leads to an increase in the welfare of the society. To calculate the multiplier of innovations of the region, the following indicators are used: the indicator of average wages at regional level, the integral indicator of the effectiveness of infrastructure of innovation performance management and the expected increase of venture investment in conditions of a certain consumer demand of the region. Let us consider the mechanism for evaluating the multiplier effect. The multiplier effect is calculated with the formula:
where ΔY -average wage growth at regional level; UI -integral indicator of the effectiveness of IEPC innovation infrastructure functioning; Δ VS -forecasted increase in venture investment in conditions of a certain consumer demand of the region; Organizational innovations multiplier K -multiplicative coefficient of innovations of the region, where
In Table 4 and Fig. 3 you can see the data showing the results of calculations of the multiplier effect of the development innovation infrastructure and the effectiveness of its influence on the development of regional economy. Source: calculated by the authors on the basis of (Venture financing, 2017). 
Conclusion
Current situation of socio-economic development of Ukraine underlines the role of the components of the national innovation system, which serves as the formation and support for innovative technology companies. Venture investment institutes are considered to be one of the most effective tools for the involvement of investments in European countries. World experience says that venture capital investment is most likely to be formed in the creative environment of universities. To activate venture investments at the state level, it is suggested to strengthen the activities of creating favorable conditions for the gen- eration of business ideas and their transformation into innovations which may be demanded by the investment community. Science and education segment is good for such diffusion of innovations. It was determined that in the environment of national universities, urban infrastructure for the support of innovators has already been formed. It includes business incubators, technology parks, business support funds, information and advisory agencies, business accelerators and start-up schools. The innovative cluster of public and private partnership and its participants is presented in Ukraine. The achievements of Kiev Polytechnic Institute are emphasized, which managed to combine the interests of all the participants, such as education, science, government and business, and created the innovative ecosystem "Sikorsky challenge". Its purpose is the selection, involvement and teaching creative people so that they could create their own businesses and startups. This system can also help the participants find investors and promote start-ups. The creation of a cluster will contribute the innovative development of the state and its regions. The innovation and production cluster management scheme is suggested. It will be in the form of public and private partnership among state authorities, educational and scientific institutions, professional organizations, financial institutions and business structures. The functioning of such cluster is estimated. The multiplicative effect of the development of innovation infrastructure of the region is calculated (Ivano-Frankivsk, Dnipropetrovsk, Kyiv and Kharkiv regions). It is proved that cluster development will increase the growth of venture investments in regional economy.
